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CONTROL AND COMMUNICATION SYSTEM AND 
METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to a control and IT 
(information technology) communication system, permit 
ting the coordinated, ef?cient, dynamic and automatic con 
trol and tracking of objects assigned to regions, in addition 
to satisfying diverse IT requirements of the objects. Further 
more, the invention is also a method for achieving the 
objectives above to implement control. 

BACKGROUND ART 

[0002] The control and IT communication support of air, 
Water and land (road and railWay) transport as Well as of the 
objects used as independent systems in numerous Walks of 
life raise neW problems as a result of a substantial increase 
in traf?c and due to a signi?cant groWth in the control and 
IT communication requirements of the above mentioned 
objects. An important area of development is small and large 
aircraft aviation, in Which ?eld a further groWth can be 
predicted, as Well as the provision of control and IT com 
munication services for intelligent households. The air traf?c 
control of small and large aircraft is currently based on radar 
control and on the simultaneous co-operation of associated 
support systems, as Well as on radio messages sent by pilots. 
HoWever, small aircraft ?y mostly over undulating terrain at 
an altitude and in a speed range not detected by radars, and 
a signi?cant number of intercontinental ?ights by large 
aircraft are outside the radar control range. Another disad 
vantage is that the eXisting radars are uncertain in detecting 
vehicles that ?y at a loW speed, and furthermore that reports 
from pilots are often random in time. In addition, With such 
a concept of control, monitoring and IT communication, it is 
very dif?cult to provide protection against eventual terrorist 
attacks. 

[0003] Under the current conditions of air traffic control, 
folloWing distances betWeen aircraft are necessarily long, 
and landings and takeoffs, as a result of the time factor and 
due to the lack of real time monitoring and control, are 
critical. In the vicinity of airports, aircraft do not have a 
dynamic and automatic external check and monitoring (eg 
the positions of landing ?aps, landing gears etc.). Similar 
problems arise in shipping, for eXample in port areas, and 
also in land traf?c, e.g. railWay transport control. 

[0004] In US. Ser. No. 2001/0020216 A1 a device is 
disclosed that can be applied in traf?c control using satellite 
based position determination, Where position determination 
is made more accurate by an inertial transmitter. The dis 
advantages of this solution are that an inertial transmitter is 
very expensive, the relevant co-ordinate data are only knoWn 
by the air creW and furthermore that each aircraft must have 
tWo of these units to ensure operational safety. Another 
unfavourable feature is that it does not use current, but 
earlier satellite data Which do not provide an up-to-date and 
accurate result for eXample at landing. Precision is also 
heavily in?uenced by inertial accelerations caused by Wind 
gusts hitting the aircraft. 

[0005] A position determining system for navigating road 
vehicles is disclosed in US. Pat. No. 5,905,451. This device 
is based on a static co-ordinate database, Which is not 
updated on an ongoing basis, and furthermore in this device, 
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the road vehicles system is not built into an integrated IT 
netWork. Due to these reasons, this solution is not suitable 
for implementing an aircraft traf?c control system. 

[0006] A computeriZed system for automated air-traf?c 
control is disclosed in US. Pat. No. 4,706,198. The system 
contains a master control unit and a plurality of regional 
control units linked to the master control unit. Aircrafts 
?ying in a region are in communication contact With the 
respective regional control unit. The draWback of this knoWn 
system is the lack of provisions for a dynamic plan co 
ordination, approval and updating. 

[0007] Currently, no universal control system is knoWn 
that Would be capable of real time, automatic and long-term 
monitoring as Well as a reliable control of objects for 
eXample aircraft and/or Water and/or land vehicles by com 
pleX technical and human diagnostic supervision. For 
eXample, the prior art traf?c control devices Were only able 
to provide spatial data Within a narroW traf?c Zone, With 
subsequent data processing. Although the photogrammetric 
determination of the spatial co-ordinates of vehicles as 
objects already eXists, it is not possible to assess them in real 
time and to integrate them into a traf?c control system. No 
on-board technical and human health diagnostic device is 
knoWn that can be integrated into a traf?c control system for 
aircraft and/or Water vehicles and/or land vehicles and/or 
staff and passengers travelling on these vehicles. Operating 
GSM units above a certain speed and altitude and the 
application of a comprehensive health information system 
are currently impossible. Furthermore, there is no control 
and communication system and process that could perform 
automatically, efficiently and in a coordinated Way any local 
regional and central control and communication tasks gen 
erally arising in connection With objects, for eXample With 
the vehicles above and furthermore for eXample in connec 
tion With production and processing units, (parts of) build 
ings, business units or even persons. 

DISCLOSURE OF INVENTION 

[0008] It is an object of the invention to provide a system 
and a method for control and communication, by Which the 
de?ciencies of the prior art monitoring systems can be 
eliminated, and the requirements emerging can be satis?ed. 

[0009] It is also an object of the invention to establish a 
control and information technology based communication 
system, Which is able to integrate on an IT netWork level 
independent objects used in various ?elds, meeting their 
emerging IT based communication requirements. 

[0010] Preferably for eXample vehicles should be enabled 
to be tracked in space and time in real time and on an 
ongoing basis, also in areas not detected by radars and not 
covered in GSM communication In addition, it is also 
required to be able to ensure the setting up of databases in 
connection With the operational and property safety of the 
objects, and With the information technology and health care 
requirements of persons participating in the system, and 
furthermore to ensure the priority access to these databases 
by the parties involved. 

[0011] Furthermore, a dynamic route planning of vehicles 
must be ensured in function of the current and envisaged 
traffic, meteorological and technical situation, as Well as 
making it possible to forecast dangerous traf?c situations 
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also in areas not covered by radars and by auxiliary systems 
operated in parallel by prognosis-based calculations. In 
addition, by prognosis-based calculation, the forecasting of 
technical and human health risks must be ensured. Prefer 
ably, passengers and staff are able to use their GSM units 
through an on-board telephone exchange, While retaining 
their oWn telephone numbers, along With the running of an 
integrated health care IT communication system. Preferably, 
an integrated traf?c control and information technology 
based communication system of such kind is set up as to 
help to provide additional (neW) information for the air, 
Water and land creW and their control centres, and also for 
the objects supported. 

[0012] It is a further object that through the application of 
a system and method according to the invention, the tech 
nical-technological and logistical utiliZation of airports, 
naval ports, traf?c junctions and vehicles should become 
more economic, the safety of transport should be enhanced, 
the speci?c environmental load should be reduced, and 
furthermore that the system should be compatible With the 
existing information technology and traffic monitoring sys 
tems. It is a further object to provide a system Which is 
suitable for modifying the route and the traf?c parameters of 
the route, independently from the pilot, in vehicles prepared 
for this task, With special regard to ?ying objects. 

[0013] According to a ?rst aspect, the invention is a 
control and communication system comprising an object 
centre assigned to an object, a control centre in communi 
cation contact With the object centre, means for implement 
ing communication betWeen the object centre and the con 
trol centre and means providing information for controlling 
the object to the object centre and/or to the control centre, 
characterised by comprising 

[0014] an object space-information database in the 
object centre, the database storing an object plan for 
the object, Wherein the control of the object is 
adjusted to the object plan, 

[0015] a regional control centre assigned to a given 
Zone, the regional control centre having a regional 
space-information database storing a regional plan 
compiled on the basis of the object plans of the 
objects assigned to the regional control centre and 

[0016] a main control centre capable of co-ordinating 
the regional plans, the main control centre being in 
connection With as Well as organising the operation 
of the regional control centres, Wherein the main 
control centre has a central space-information data 
base storing a central plan that covers the Zones, 

[0017] Wherein, by means of co-ordinating the 
regional plans forWarded from the regional control 
centres to the main control centre, a central plan 
approved by the regional control centres is prepared 
by the main control centre, the regional plans are 
updated at the regional control centres on the basis of 
the central plan, and the object plans are updated at 
the object centres on the basis of the regional plans. 

[0018] By means of the system according to the invention, 
control and communication meeting complex requirements 
and the expectations mentioned above can be implemented 
extremely ef?ciently and safely. 
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[0019] According to a second aspect, the invention is a 
control and communication method for objects, Wherein 
each object has an object centre comprising an object plan, 
and Wherein the object plans are collected in a control centre 
and the control is carried out on the basis of a co-ordination 
of the plans via a communication contact betWeen the 
objects and the control centre, characterised by comprising 
the steps of 

[0020] compiling a regional plan in a regional control 
centre assigned to a given Zone, on the basis of the 
object plans of the objects assigned to a regional 
control centre. 

[0021] preparing a central plan covering the Zones at 
a main control centre by coordinating the regional 
plans sent by the regional control centres to the main 
control centre, Wherein the main control centre is 
capable of organising the operation of the regional 
control centres, said central plan is prepared on the 
basis of approvals of the regional control centres, 

[0022] updating the regional plans on the basis of the 
central plan at the regional control centres, updating 
the object plans on the basis of the regional plans at 
the object centres and adjusting the control of the 
objects to the object plan. 

[0023] Using the method according to the invention 
simple and ef?cient traf?c control can be implemented that 
meets the requirements above. 

BRIEF DESCRIPTION OF DRAWINGS 

[0024] Hereinafter, the invention Will be described by 
means of preferred embodiments as shoWn in the draWings, 
Where 

[0025] FIG. 1 is a schematic structure of a system accord 
ing to the invention and used in traffic control, 

[0026] FIG. 2 is a schematic vieW of the visual detector 
and identi?er unit or visual identi?er unit applied in the 
system in FIG. 1, 

[0027] FIG. 3 is a block diagram of the visual processing 
centre applied in the system of FIG. 1, 

[0028] FIG. 4 is a block diagram of the object centre 
applied in the system of FIG. 1, 

[0029] FIG. 5 is a block diagram of the main control 
centre applied in the system of FIG. 1, 

[0030] FIG. 6 is a block diagram of the regional control 
centre applied in the system of FIG. 1, 

[0031] FIG. 7 is a block diagram of the steWardess moni 
tor applied in the system of FIG. 1, and 

[0032] FIG. 8 is a block diagram of the medical centre 
applied in the system of FIG. 1. 

MODES FOR CARRYING OUT THE 
INVENTION 

[0033] In the case of the preferred embodiments described 
by Way of example beloW, the system and method according 
to the invention are used in traf?c control, Where the objects 
to be controlled are vehicles, and the plans to be imple 
mented are traf?c plans. 
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[0034] The preferred traf?c control system shown by Way 
of example in FIG. 1 performs the control of vehicles 
having an on-board centre as the object centre 2, for example 
aircraft object 1 and ship object 44. The system comprises a 
main control centre 12, regional control centre 4, visual 
processing centre 5, communication centre 45, radio re 
transmitter unit 3, stationary satellite transceiver 8, re 
transmitter satellite 7a, spotting satellite 7b, positioning 
satellite 6, regional signal improving unit 10, visual detector 
and identi?er units II, visual identi?er unit 11a, radar unit 43 
and centres 46, 47 and 48 Which perform various auxiliary 
functions. The operations of these units Will be detailed 
beloW. 

[0035] Visual detector and identi?er unit 11 and visual 
identi?er unit 11a 

[0036] In a railWay embodiment, the visual detector and 
identi?er unit 11 shoWn in FIG. 2 is not part of the traf?c 
control system according to the invention. 

[0037] The structural design and the functional operations 
of the components in the visual detector and identi?er unit 
11 and in the visual identi?er unit 11a are the same. The 
visual detector and identi?er unit 11 and the visual identi?er 
unit 11a consist of the folloWing units: objective unit 13, 
objective control device 14, digital camera 15 and position 
ing unit 16. The units are located in an air conditioned and 
Waterproof mechanical housing, Which alloWs the operation 
of the units under all Weather conditions. An integral part of 
the housing is a mechanical unit responsible for keeping 
clean and removing vapour from the objective unit 13. 

[0038] The task of the objective unit 13 is to provide 
optical services for the digital camera 15. The objective unit 
13 linked to the visual detector and identi?er unit 11 is of 
high optical accuracy and calibrated in order to make sure 
that the photogrammetric measuring processes carried out 
by the photogrammetric unit 39 are accurate. 

[0039] The tasks of the objective control device 14 com 
prise the conversion of the regulation command signals 
issued by the visual tracking unit 30 and/or the operator unit 
31 and the 3D virtual studio 42a in the Nistial processing 
centre 5 to be described later into mechanical signals, and 
the application of said mechanical signals to the objective 
unit 13. 

[0040] The digital camera 15 is an integral part of the 
visual detector and identi?er units 11 and the visual identi 
?er units 11a Its task is the analogue-digital conversion of 
the image information coming in through the objective unit 
13, and to pass the relevant digital image information on to 
a visual processing unit 25 located in the visual processing 
centre 5. It is an important requirement for the digital camera 
15 that in order to give a high level performance of the 
objective identi?cation and photogrammetric tasks, it should 
have a high image resolution, and furthermore that it should 
have automatic focus for making more accurate the primary 
regulating signals of the objective control device 14. 

[0041] It is the task of the positioning unit 16 to convert 
the positioning regulating command signals issued by the 
visual tracking unit 30, and the operator unit 31 and the 3D 
virtual studio 42a into mechanical signals, and to apply said 
mechanical signals to the positioning mechanisms of the 
visual detector and identi?er units 11 and the visual identi 
?er units 11a. 
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[0042] Visual Processing Centre 5 

[0043] In a land implementation, the visual processing 
centre 5 shoWn in FIG. 3 does not necessarily include the 
radar interface unit 29 and certain units in its system can be 
omitted, provided that a minimum con?guration is retained. 
Its task is to integrate the object e.g. airport, naval port, 
traffic junction intended to be linked With the traf?c control 
system and to make sure that the visual monitoring tasks 
associated With the relevant object are tackled. The complex 
implementation of the visual processing centre 5 is not a 
necessary precondition of integrating the objects, and it is 
suf?cient to implement a minimum con?guration of the 
centre Without visual monitoring. 

[0044] The visual processing centre 5 includes a traf?c 
Zone signal improving unit 9, visual detector and identi?er 
unit 11, visual identi?er unit 11l , visual processing unit 25, 
visual identity code generator 25a, signal pre-processing 
unit 26, diagnostic unit 27, IT centre 28, radar interface unit 
29, visual tracking unit 30, operator unit 31 and attached 3D 
virtual studio 42a and optionally visual radio transceiver 
28a, visual photogrammetric unit 39a and visual satellite 
based navigation compensator unit 41a. 

[0045] In the given case, the units listed above are suitable 
for sending and receiving asynchronous messages, When the 
relevant object does not Wait for the response after sending 
a message, but performs further operations, and are capable 
of handling ‘competition’ Within the object, ie they can 
receive reports coming from a different object, While Work 
ing on processing the previous one. 

[0046] The minimum con?guration includes only the 
visual identity code generator 25a, the IT centre 28, the radar 
interface unit 29 and the visual processing unit 25. 

[0047] The task of the traf?c Zone signal improving unit 9 
is to read the database passed on by the positioning satellites 
6 Within the sight of said unit, and to post the database 
readings in reports via the information centre 28 to the visual 
processing unit 25. It is installed at a dedicated geographical 
point of the relevant airport or naval port. Through the 
application of this unit, the accuracy of satellite-based 
position determination is signi?cantly higher than the results 
provided by an uncompensated coordinated measuring pro 
cess. The data vectors posted in the reports mentioned above 
include all the data that ensure differential satellite-based 
position determination (eg the DGPS process). The data are 
forWarded by the visual processing unit 25 via the informa 
tion centre 28 to the satellite-based navigation compensator 
unit 41 operating on a regional level, Where they are further 
processed, and then the IT unit 36 operating on a regional 
level posts the compensated co-ordinate data vector in a 
report to the object centre 2 involved. In an optional con 
?guration, the compensation of the above mentioned 
uncompensated co-ordinate data vectors is performed by the 
visual satellite-based navigation compensator unit +1a, and 
then they are transferred through the IT centre 28 to the 
visual radio transceiver unit 28a, Which performs the posting 
of data vectors in reports to the involved object centre 2. The 
operation and the design of the units 28a and 41a are 
identical to those of the units 28 and 41. 

[0048] The visual detector and identi?er unit 11 commu 
nicates digital image information to the photogrammetric 
unit 39 operating on a regional level and furthermore 
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communicates digital image information to the external 
status monitoring unit 40 operating on a regional level. The 
visual detector and identi?er units 11, in case they also 
support photogrammetric measurements and 3D intermedia 
tion, have a minimum in-pair design, at a geographic point 
of the traffic junction ensuring good sight. 

[0049] Under the co-ordination of the visual processing 
unit 25, the visual detector and identi?er unit 11 performs 
the folloWing tasks: 

[0050] On the basis of commands from the external 
status monitoring unit 40, until the time determined 
by the same, it supplies digital-based image infor 
mation in a continuous mode via the IT centre 28 to 
the visual processing unit 25, in Which data are 
further pre-processed and transferred through the IT 
centre 28 and the IT unit 36 to the regional control 
unit 35 and to the units under its supervision, and 
furthermore in an optional case to the operator unit 
31 of the visual processing centre 5 and/or to the 
linked 3D virtual studio 42a. The commands are 
received by the digital camera 15 as operation mode 
control command signals. 

[0051] It performs visual object tracking on the basis 
of the operation mode determination commands of 
the external status monitoring unit 40, the co-ordi 
nate data supplied by the object centre 2 involved 
and compensated by the satellite-based navigation 
compensator unit 41, as Well as the regulation strat 
egy and regulation command signals elaborated by 
the visual tracking unit 30 after receiving said co 
ordinate data. The task of object tracking is per 
formed by the objective control device 14 and the 
positioning unit 16 via executing the regulation 
command signals. 

[0052] When using human control, the parameters deter 
mining the relevant task are sent by the operator unit 31 and 
the attached 3D virtual studio 42a, respectively, via the 
visual processing unit 25 and the IT centre 28 to the 
photogrammetric unit 39 and the external status monitoring 
unit 40, respectively, Where the tasks prescribed are carried 
out. 

[0053] If necessary, the visual detector and identi?er unit 
11 provides digital image information to the visual photo 
grammetric unit 39a. 

[0054] Optionally, the visual detector and identi?er unit 11 
performs the folloWing tasks under the co-ordination of the 
visual processing unit 25: 

[0055] On the basis of the commands from the opera 
tor unit 31 and the attached 3D virtual studio 42a, 
respectively until the time determined there, in a 
continuous mode of operation it forWards the digital 
based image information through the IT centre 28 to 
the visual processing unit 25, Where the data are 
further processed and transferred via the IT centre 28 
and the IT unit 36 to the regional control unit 35 and 
the operator unit 31 and the attached 3D virtual 
studio 42a. The commands reach the digital camera 
15 as operation mode control command signals. 

[0056] It carries out visual object tracking on the 
basis of the mode of operation mode determination 
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commands of the operator unit 31 and the attached 
3D virtual studio 42a as Well as the co-ordinate data 
provided by the object centre 2 involved and com 
pensated by the visual satellite-based navigation 
compensator unit 41a and furthermore on the basis 
of the regulation strategy and regulation command 
signals elaborated by the visual tracking unit 30 after 
receiving said co-ordinate data. The task of object 
tracking is performed by the objective control device 
14 and the positioning unit 16 via executing the 
regulation command signals. 

[0057] If necessary, tWo visual detector and identi?er units 
11 can be combined into one single system. In this case, the 
tWo units can be located in a common housing, Where the 
positioning unit 16 provides a joint position adjustment in a 
joint con?guration and the objective control devices 14 of 
the digital cameras 15 installed are ?tted With control 
separately in a parallel Way or even jointly. In this set-up, the 
combined pair, as a stereo digital Workstation, is suitable in 
itself for providing a digital image support function for 
photogrammetric measurements and 3D broadcasts. 

[0058] The task of the visual identi?er unit 1 la is to 
communicate digital-based image information under the 
coordination of the visual processing unit 25 to the external 
status monitoring unit 40 of the regional control centre 4. 
The task system of the unit is identical to that of the visual 
detector and identi?er unit 11, but the subsequent image 
processing tasks of the digital images provided by it are 
associated With the identi?cation of the objects and With the 
external status monitoring tasks. In a minimum con?gura 
tion, the visual processing centre 5 preferably includes also 
one visual identi?er unit 11a. The visual processing unit 25 
is the central unit of the visual processing centre 5. Its basic 
task is supervising the supervision of the Work of the units 
Within its system, the co-ordination and organisation of the 
IT communication among the relevant units, and further 
more the regional level integration of the task systems and 
IT requirements of the units under its supervision into the 
task system and IT communication scheme of the regional 
control centre 4 representing the regional level. The perfor 
mance of this task is supervised and co-ordinated by the 
regional control unit 35. 

[0059] The units Working under the supervision of the 
visual processing unit 25 are softWare-hardWare systems 
suitable for simultaneous data processing. The operation of 
the relevant softWare-hardWare systems can be modelled or 
substituted by a softWare package prepared for the given 
task system. It is possible to elaborate a modi?cation, in 
Which the traf?c Zone signal improving unit 9 and/or the 
visual processing unit 25 and/or die visual identity code 
generator 25a and/or the signal pre-processing unit 26 
and/or the diagnostic unit 27 and/or the IT centre 28 and/or 
the visual tracking unit 30 are integrated under the softWare 
system of the visual processing unit 25 via the softWare 
package Which models or substitutes the associated task 
system. 

[0060] The visual processing unit 25 performs the prepa 
ration and editing of the reports required for Work and 
information transport betWeen the units under its supervision 
and in connection With the co-operative Work and informa 
tion transport betWeen itself and the regional control unit 35. 
The information How betWeen the visual processing unit 25 
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and the regional control unit 35 is carried out in the form of 
reports (electronic documents) through the IT centre 28 and 
die IT unit 36. If necessary, the information How betWeen the 
visual processing unit 25 and the object centres 2 is handled 
in the form of reports (electronic documents) through the 
visual radio transceiver 28a, the radio transceiver 19 and the 
satellite radio transceiver 20a. Editing and compiling the 
relevant document packages are the task of the visual 
processing unit 25. The distribution of reports is carried out 
on the basis of the optimal distribution strategy determined 
by the regional control unit 35. Prior to posting, the visual 
processing unit 25 applies a data compression and encrypt 
ing process in accordance With the type of the database to be 
posted to the relevant electronic document, and then 
instructs the visual identity code generator 25a to generate 
a digital signature associated to the relevant electronic 
document. 

[0061] The report of the electronic document belonging to 
the visual processing centre 5 and the actual database to be 
posted include among other things the digital signature 
prepared by the visual identity code generator 25a and the 
public key associated to the visual processing centre 5 (the 
public key is the identi?cation code of the relevant visual 
processing centre 5), the name of compressing processes 
applied to the similar partial databases of the relevant 
electronic document’s database and the extent of compress 
ing, the name of encrypting process applied to the relevant 
electronic document, the uniform times of the traf?c control 
system indicating the loading time of partial databases 
belonging to the similar partial databases of the database, 
and the compressed and encrypted document. 

[0062] If necessary, the visual processing unit 25 performs 
the determination of the primary level light/picture imaging 
spectrum parameter and magni?cation parameter vectors of 
the digital images provided by the visual detector and 
identi?er units 11 and the visual identi?er unit 11a, and then 
said vectors are posted to the signal pre-processing unit 26 
Which performs the preparation of digital picture imaging. 
The logical order of the relevant task is identical With the 
process performed by the regional control unit 35. 

[0063] If necessary, the visual processing unit 25 gener 
ates the dynamic database of the unbalanced co-ordinate 
data of the object centres 2 in the traffic Zone, and then posts 
it for compensation to the visual satellite-based navigation 
compensator unit 41a. After compensating the co-ordinate 
database, the visual satellite-based navigation compensator 
unit 41a re-Writes the compensated database into the above 
mentioned database. From the uncompensated and/or com 
pensated co-ordinate database, the visual processing unit 25 
produces the timeline prognosis of co-ordinate ?gures in an 
object centre 2 speci?c Way, and stores it in a mathemati 
cally continuous model. 

[0064] The visual processing unit 25 performs the uniform 
digital clock signal adjustment of the traf?c control system 
mentioned above. The calibrating clock signal is received 
from the regional control unit 35 of the regional control 
centre 4 responsible for the relevant traffic Zone, and if 
necessary, With a No. 1 priority, it is generated by the visual 
satellite based navigation compensator unit 41a, relying on 
the measurements of the traf?c Zone signal improving unit 9. 
The calibration procedure is carried out in both cases in a 
continuous operation mode, at discrete times. 
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[0065] The visual identity code generator 25a is a task 
speci?c periphery, the operation of Which is co-ordinated by 
the visual processing unit 25. Its setting up and ?tting to the 
visual processing unit 25 are optional, if the encrypting and 
coding procedures applied by the visual processing unit 25 
are considered to be suf?cient. The visual processing unit 25 
compiles in substance and prepares the material of the actual 
report for the co-operative Work and information transport 
betWeen itself and the regional control unit 35. In the next 
phase, upon the instructions of the visual processing unit 25, 
the visual identity code generator 25a prepares the digital 
signature of the compiled and prepared reports. The reports 
so signed can be considered to be ready, and they can be 
posted by the IT centre 28. In the above mentioned optional 
case, When there is no public key, the identi?cation code of 
the visual processing centre 5 is the code series considered 
to be authentic by the traf?c control system and stored by the 
visual processing unit 25. In this case, When posting the 
electronic documents, the above mentioned authentic code 
series Will be attached to the document by the visual 
processing unit 25. 

[0066] It is the task of the signal pre-processing unit 26 to 
prepare the serving of the external status monitoring unit 40 
Working under the supervision of the regional control unit 
35, ie to improve the picture quality of the digital image 
information supplied by the visual detector and identi?er 
units 11 and the visual identi?er unit 11a, as Well as to 
characterise the quality of improved digital pictures. The 
regional level co-ordination of the tasks is carried out by the 
external status monitoring unit 40. Tie digital image infor 
mation sent to the unit is provided by the visual detector and 
identi?er units 11 and by the visual identi?er unit 11a, While 
their Work is coordinated by the visual tracking unit 30 and 
the external status monitoring unit 40. If necessary, it is 
given the task to prepare the serving of the visual photo 
grammetric unit 39a Working under the supervision of the 
visual processing unit 25 and that of the 3D virtual studio 
42a, ie to improve the picture quality of the digital image 
information provided by the visual detector and identi?er 
units 11, as Well as to characterise the quality of the 
improved digital images. The visual processing centre 5 
level co-ordination of the tasks is performed by the visual 
processing unit 25 and the visual tracking unit 30. 

[0067] In the course of its operation, in the ?rst step, the 
signal pre-processing unit 26 receives the ?rst level light/ 
picture imaging spectrum and magni?cation parameter vec 
tors provided by the regional control unit 35, Where if 
necessary the relevant vector is prepared by the visual 
processing unit 25, and receives furthermore the discrete 
time digital image information provided by the visual detec 
tor and identi?er units 11 and the visual identi?er unit 11a. 
In the second step, it subjects the digital pictures supplied by 
the visual detector and identi?er units 11 and the visual 
identi?er unit 11a to a quality test The determined picture 
quality parameter is attached in a report for the external 
status monitoring unit 40. In the third step, on the basis of 
the result of the previous test, the actual light conditions and 
the prescribed task, it determines the system of picture 
improving procedures to be applied to the relevant digital 
images, and their determining parameters, and furthermore, 
by making use of the ?rst level light/picture imaging spec 
trum parameter, the light/picture imaging spectrum param 
eter vector of imaging. Digital images are supplied to the 
external status monitoring unit 40, the photogrammetric unit 
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39 and the visual photogrammetric unit 39a in a parallel 
Way, by digital picture databases that have different magni 
?cations and fall into the infra range. The various infra 
ranges are determined by the light/picture imaging spectrum 
parameter vector, While the eXtent of magni?cations to be 
applied to digital images screened for different infra ranges 
is determined by the magni?cation vector. In the fourth step, 
the system of parameters and processes determined in the 
third step is applied to the received digital images. And 
?nally, in the ?fth step, the prepared digital pictures are 
forWarded to the visual processing unit 25. The visual 
processing unit 25 passes on the digitally signed image 
information to the regional control unit 35, Which posts it to 
the external status monitoring unit 40. 

[0068] When applying the visual photogrammetric unit 
39a, and furthermore When human control prevails, the 
process logic is identical With that of the process described 
above. In the course of operation, in the ?rst step the signal 
pre-processing unit 26 receives the ?rst level light/picture 
imaging spectrum parameter provided by the visual process 
ing unit 25, along With the discrete time digital image 
information provided by the visual detector and identi?er 
units 11 and the visual identi?er unit 1 la. In the second step, 
it subjects the digital pictures provided by the visual detector 
and identi?er units 11 and the visual identi?er unit 11a to a 
quality test. In the third step, on the basis of the result of the 
previous test, it determines the system of picture improving 
processes to be applied to the relevant digital images and 
their determining parameters, as Well as the light/picture 
imaging spectrum parameter of the applied picture imaging 
by making use of the ?rst level light/picture imaging spec 
trum parameter. In the fourth step, a system of parameters 
and processes determined in the third step is applied for the 
digital images received. And ?nally, in the ?fth step, the 
prepared digital images are forWarded to the visual photo 
grammetric unit 39a and the 3D virtual studio 42a. 

[0069] It is the task of the diagnostic unit 27 to check and 
supervise the operation and operational quality of the visual 
processing centre 5, relying on the diagnostic reports of the 
regional diagnostic unit 35a and on the parameters set on the 
platform of the operator unit 31, and based on diagnostic 
procedures carried out at discrete times on the basis of 
pre-adjusted parameters. In the case of a basic con?guration, 
the units subjected to a diagnostic process are as folloWs: the 
traf?c Zone signal improving unit 9, the visual detector and 
identi?er unit 11, the visual identi?er unit 11a, the visual 
processing unit 25, the visual identity code generator 25a the 
signal pre-processing unit 26, the IT centre 28, the radar 
interface unit 29, and the visual tracking unit 30. The system 
of diagnostic procedures, diagnostic quali?cations and diag 
nostic reports is identical With the description to folloW later 
on in reference to the on-board diagnostic unit 17a of the 
object centre 2. 

[0070] If during the operation of the diagnostic unit 27, the 
diagnostic result of a unit diagnosed by it is quali?ed as 
unsatisfactory, the diagnostic unit 27 performs diagnostic 
?nal quali?cation tests relying on a customised diagnostic 
strategy made on the basis of the result of diagnostic 
procedures performed by the diagnostic unit 35a and the 
diagnostic unit 27, the diagnostic procedure programmed 
package installed in the system of the relevant diagnostic 
unit 27 and the computer technology resources available to 
the relevant diagnostic unit 27. Throughout this speci?ca 
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tion, under the term “customised” We understand that the 
given unit or function is designed according to the relevant 
conditions and needs. 

[0071] The relevant optional diagnostic test may also be 
carried out upon the instructions of the regional diagnostic 
unit 35a, by the diagnostic unit 27. 

[0072] The tasks of the IT centre 28 comprises the estab 
lishing of a regional contact through the IT unit 36 betWeen 
the visual processing centre 5 and the regional control unit 
35, a local contact, if necessary, through the visual radio 
transceiver 28a betWeen the visual processing centre 5 and 
the object centres 2, and a direct IT contact betWeen the 
visual processing unit 25 and the visual detector and iden 
ti?er unit 11, as Well as the visual identi?er unit 11a. An IT 
communication is established on a terrestrial basis betWeen 
the IT centre 28 and the IT unit 36 and/or an IT contact is 
established via the visual radio transceiver 28a and/or via 
the communication centre 45 and the stationary satellite 
based transceiver 8. The operation of the IT centre 28 is 
coordinated by the visual processing unit 25. 

[0073] The task of the radar interface unit 29 is the 
supervision of the visual processing centre 5 and the infor 
matic integration of the simultaneously operating radar unit 
into the traf?c control system. The interface unit performs 
digital conversion of the information provided by the rel 
evant radar unit, if the relevant radar is not prepared for 
forWarding the information in a digital form, and ?ts the 
already digitised information via the visual processing unit 
25 to the traf?c control system. 

[0074] The visual tracking unit 30 performs the visual 
tracking of a given vehicle in the case of using the regional 
control unit 35 and/or manual control on the basis of a 
decision taken by the 3D virtual studio 42a. The decision is 
made in an automatic Way in the ?rst described case or on 
the basis of requests received from the IT netWork linked to 
the traf?c control system, respectively. In the automatic case 
and in the case of requests coming from the IT netWork, the 
regional control unit 35 informs the actual visual processing 
centre 5 in a report. 

[0075] It is among the tasks of the visual tracking unit 30 
to co-ordinate the visual tracking of an object identi?ed by 
the regional control unit 35 and/or the 3D virtual studio 42a 
and/or the requests received from the IT netWork, as Well as 
to co-ordinate the digital image sampling of a traf?c object, 
and to co-ordinate the visual object detection process. These 
tasks are performed by the visual detector and identi?er 
units 11 and the visual identi?er units 11a under its super 
vision. The image information received is further processed 
in the signal pre-processing unit 26 and in the visual 
processing unit 25. 

[0076] The database of the visual tracking unit 30 includes 

[0077] the regulation technology database of the 
positioning unit 16 of the visual detector and iden 
ti?er unit 11 Working under the supervision of the 
visual processing centre 5, and the regulation tech 
nology database of the objective control device 14; 

[0078] the regulation technology database of the 
positioning unit 16 of the visual detector and iden 
ti?er unit 11a Working under the supervision of the 
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visual processing centre 5 and the regulation tech 
nology database of the objective control device 14; 

[0079] the mathematical model of the digital image 
sampling strategy of the visual object. (The relevant 
mathematical model is based on a fuZZy logic. It 
provides response to the number of image sampling 
operations to be applied Within unit time, to the 
sequence of light/picture imaging spectra to be 
applied and to its application period While taking into 
consideration the relevant light conditions, and the 
speed of the object to be tracked, as Well as the type 
of the object, if this is knoWn) and 

[0080] the mathematical model of the strategy con 
cerning the digital image detection process of the 
visual object. (The relevant mathematical model is 
based on a fuZZy logic. The relevant task speci?cally 
comprises a mathematical model of the digital image 
sampling strategy of the visual object, and the math 
ematical models concerning the objective control 
devices 14 and the positioning units 16 of the visual 
detector and identi?er units 11 and the visual iden 
ti?er units 11a). 

[0081] For the object tracking and sampling tasks, the 
substance of the report provided or produced by the regional 
control unit 35 and/or the 3D virtual studio 42a and/or the 
requests coming from the IT netWork is the folloWing: 

[0082] Orders to perform the relevant task. 

[0083] A system of vehicles located in the visual 
monitoring Zone of the relevant visual processing 
centre 5. ie the vehicles assigned to the relevant 
task. 

[0084] A system of parameters identi?ed during the 
?rst-level modelling of the visual tracking task, in 
connection With the vehicles assigned to the relevant 
task. 

[0085] The actual (compensated) co-ordinate data of 
the vehicles assigned to the given task and a prog 
nosis of the coordinate data timeline. (In an optional 
case it is generated by the visual processing unit 25). 

[0086] The report draWn up by the signal pre-processing 
unit furthermore includes the image quality parameter deter 
mined, Which is used as a regulation parameter. 

[0087] In the course of the visual tracking unit 30 opera 
tions associated With object tracking, in the ?rst step on the 
basis of the requests coming from the regional control unit 
35 and/or the 3D virtual studio 42a and/or the IT netWork, 
of the reports coming from the signal pre-processing unit 26, 
of the compensated co-ordinate and speed co-ordinate time 
line coming from the regional control unit 35 and the 
associated co-ordinate prognosis reports, and ,if necessary, 
of the support by the visual satellite-based navigation com 
pensator unit 41a, and of its oWn database, it models the 
regulation technology operation of the regulation technol 
ogy operation of positioning units 16 carrying out the visual 
tracking task of the visual detector and identi?er units 11 and 
the visual identi?er units 11a assigned to perform the task 
and models the regulation technology operation of the 
objective control devices 14 as Well. In the second step, on 
the basis of the given mathematical models, it performs the 
regulation of units and control devices under its supervision. 
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[0088] In the course of the digital image sampling co 
ordination of the visual tracking unit 30, in the ?rst step on 
the basis of the report received from the regional control unit 
35 and from the signal pre-processing unit 26, of the 
compensated co-ordinate from the regional control unit 35 
and the speed co-ordinate timeline as Well as the associated 
co-ordinate prognosis reports, if necessary, of the support by 
the visual satellite-based navigation compensator unit 41a, 
and of its oWn database, it models the regulation technology 
operation of the regulation technology operation of posi 
tioning units 16 carrying out the image sampling task of the 
visual detector and identi?er units 11 and the visual identi 
?er units 11a assigned to perform the task and models the 
regulation technology operation of the objective control 
devices 14. In the second step, on the basis of the given 
mathematical models, it performs the regulation of the units 
and control devices under its supervision. 

[0089] In the course of coordinating the visual detection 
procedure, the visual tracking unit 30, in the ?rst step on the 
basis of the reports received from the regional control unit 
35 and the signal pre-processing unit 26 and of its oWn 
database, selects the appropriate one from the relevant 
models in the database of the visual tracking unit 30 by using 
a fuZZy logic, and models the regulation technology opera 
tion of the positioning units 16 carrying out the image 
sampling of the visual detector and identi?er units 11 
assigned to perform the task, and models the regulation 
technology operation of the objective control devices 14. In 
the second step, on the basis of the given mathematical 
models, it performs the regulation of the units and control 
devices under its supervision. Launching of the detection 
process can take place on request from the Workstation 
attached to the traffic control system, from the operator unit 
31 and from the 3D virtual studio 42a ,or in an automatic 
Way at discrete times, in a quasi-continuous mode of opera 
tion. 

[0090] The task of the visual radio transceiver 28a is to 
create a radio technology based IT contact through the visual 
processing unit 25 and/or the IT unit 36, betWeen the 
regional control unit 35 and/or the object centres 2 in the 
traffic Zone. Its Work and the electronic documents to be 
posted are controlled and forWarded to it by the visual 
processing unit 25. 

[0091] The task of the visual photogrammetric unit 39a is 
to determine, by using a photogrammetric method, the 
co-ordinate positions of the objects detected by the visual 
tracking unit 30. Its application is optional, and its operation 
is logically identical With that of the regional space-infor 
mation unit 37 on regional level. 

[0092] During its operation, images digitally prepared by 
the signal pre-processing unit 26 and associated With the 
objects detected by the visual tracking unit 30 and the 3D 
virtual studio 42a are supplied to the given unit. On the basis 
of the joint activity of the 3D virtual studio 42a and the 
visual photogrammetric unit 39a, the Wanted coordinate 
vectors are determined in the visual photogrammetric unit 
39a , based on a photogrammetric procedure applied there. 

[0093] The visual satellite-based navigation compensator 
unit 41a performs primarily the compensating calculation of 
the uncompensated co-ordinate data supplied by the object 
centres 2 of the traffic Zone belonging to the visual process 
ing centre 5, and secondarily, by making use of the mea 
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suring signals of the traf?c Zone signal improving unit 9, it 
provides a uniform GPS-based time involving the visual 
processing centre 5. The existence of the unit is optional, and 
its operation logic is identical With that of the satellite-based 
navigation compensator unit 41 on a regional level. 

[0094] The task of the operator unit 31 is to ensure the 
manual control and manually controlled IT communication 
of the visual processing centre 5. The performing of the 
relevant tasks is ensured by the communication, data pro 
cessing and/or database handling programmed running in 
the system of the visual processing unit 25. When the 
relevant visual processing centre 5 is of temporary installa 
tion, a portable computer and its interface serve for handling 
the given auXiliary tasks. The 3D virtual studio 42a can also 
be linked to the operator unit 31. This studio is responsible 
for the 3D presentation of the vehicles in the traf?c Zone for 
the operator. 

[0095] Object Centre 2 

[0096] The basic function of the object centre shoWn in 
FIG. 4 is to create a Wide ranging monitoring and control 
test opportunity covering aircraft, ships, railWay and road 
vehicles, and furthermore to integrate the relevant vehicles 
into one IT communication netWork. Setting up or installing 
the units in its system can be omitted, With retaining the 
minimum con?guration. The object centres 2 are installed 
on-board an aircraft, ship and motor vehicle, While in the 
case of railWay implementation they are ?tted on the loco 
motive. When handling transportllogistics problems, they 
are to be ?tted on the transported containers and packages or 
on the vehicle (eg a railWay carriage) Which transports the 
relevant consignment An important characteristic is the 
handling of problems relative to IT communication in con 
nection With transport, logistics the items above. If neces 
sary it is indispensable to establish a link betWeen the object 
centre 2 of the consignment and the object centre 2 of the 
container or Wagon carrying the consignment. The problems 
arise from the fact that the container or Wagon carrying the 
consignment shields the GSM and/or GPS communication. 

[0097] The object centre 2 of minimum con?guration 
suitable for transport and logistics tasks includes the pro 
cessing unit 17, the satellite-based navigation receiver 18 
and the radio transceiver 19. 

[0098] If necessary, the object centre 2 of the container or 
Wagon carrying the consignment plays the role of a local 
regional centre. In case the GSM communication and/or 
GPS communication of the object centre 2 of the consign 
ment is interrupted, it attempts to take up communication 
automatically by Wire or even radio technology, if necessary 
by bluetooth technology, With the object centre 2 of the 
consignment-carrier container or Wagon playing a master 
role. In the second step, after establishing the IT contact, the 
object centre 2 of the consignment issues a report to the 
master object centre 2 about the identi?er code of the 
consignment, and about the IT communication service sup 
porting the consignment, i.e. it describes What should be 
reported to Whom and When. In the third step, the master 
object centre 2 issues a report to the regional control unit 35 
about the system of object centres 2 taken under its super 
vision and about having taken over the supervision. 

[0099] After that the reports and/or instructions sent from 
the traf?c control system for object centre 2 of the consign 
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ment taken into the supervision of a master object centre 2 
are received from the traf?c control system through the 
master object centre 2 and the reports prepared by the object 
centre 2 of the consignment and intended to be posted to the 
regional control unit 35 reach the target station through the 
master object centre 2, Which sends on its co-ordinate data 
readings as the co-ordinate data of the consignments under 
its supervision. 

[0100] If the object centre 2 of the consignment succeeds 
in establishing an IT contact With the GSM and GPS 
netWork (e.g. unloading has taken place), it leaves the 
supervision of the master object centre 2 (by preparing a 
WithdraWal report for the master object centre 2 and posting 
it via the IT contact established betWeen them) and eXecutes 
again the protocol of registering With the traf?c control 
system. 

[0101] The operation of the system is assisted by a task 
speci?c system programmed installed on the processing unit 
17. 

[0102] The object centre 2 consists of the folloWing units: 
processing unit 17, on-board diagnostic unit 17a, space 
information unit 17b, on-board health care centre 17c, ECG 
eXpert subassembly 17c1, foetus monitoring eXpert subas 
sembly 17c2, EEG eXpert subassembly 17c3, steWardess 
monitor 17c, on-board voice generator 17d, satellite-based 
navigation receiver 18, radio transceiver 19, satellite radio 
transceiver 20a, satellite coordinate transmitter 20b, identity 
code generator 21, operator unit 23, on-board telephone 
eXchange 24, vehicle diagnostic unit 22a, autopilot coupling 
unit 22b, and data acquisition unit 22c of the vehicle. 

[0103] If necessary, the units listed above are suitable for 
sending and receiving asynchronous messages, When the 
relevant object does not Wait for the response after sending 
out a message, but performs further operations, and are also 
capable of handling competition Within the object, i.e. they 
can receive reports from a different object, While Working on 
processing the previous one. 

[0104] The object 1 implemented as an aircraft by Way of 
eXample has its oWn systems linked to the traf?c control 
system according to the invention, Which systems are the 
diagnostic unit 22a the autopilot, and the data acquisition 
unit 22c, but the de?nitions of these systems can naturally be 
eXtended to all vehicles as Well. 

[0105] The processing unit 17 is the central unit of the 
object centre 2. Its task system is the folloWing: 

[0106] Co-ordinating the activities of the units mak 
ing up the object centre 2, and organising the IT 
communication among them. 

[0107] Maintaining IT communication With the traf 
?c control system, for eXample the IT centre 28, the 
IT centre 32b, the IT unit 36 and the processing units 
17 of other vehicles, and forWarding the instructions, 
commands and databases received from there to the 
object centre 2 unit addressed. 

[0108] Editing the reports i.e. electronic documents 
considered as the basic unit of IT communication. 

[0109] The units Working under the supervision of the 
processing unit 17 are softWare-hardWare systems suitable 
for parallel data processing. The operations of the relevant 
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softWare-hardWare systems can be modelled or substituted 
by a software package prepared for the relevant task system. 
It is possible to elaborate a modi?cation, in Which the 
on-board diagnostic unit 17a and/or the space-information 
unit 17b and/or the on-board health care centre 17c and its 
eXpert subassemblies and/or the on-board voice generator 
17d and/or the satellite-based navigation receiver 18 and/or 
the identity code generator 21 and/or the diagnostic unit 22a 
and/or the data acquisition unit 22c are integrated under the 
softWare system of the processing unit 17 via a softWare 
package Which models or substitutes the associated task 
system. 

[0110] The information How betWeen the object centre 2 
and the IT centre 28, the IT centre 32b, the IT unit 36, the 
processing unit 17 of the other object centre 2 and the 
regional control unit 35 of the regional control centre 4 takes 
place in the form of reports (electronic documents). The 
processing unit 17 is responsible for editing and compiling 
the relevant document packages for the regional control unit 
35. 

[0111] Regarding the compiled electronic document, the 
processing unit 17 performs the folloWing preparation tasks 
prior to posting: 

[0112] Breaking doWn to partial electronic docu 
ments as planned by the regional control unit 35, 
Which process if necessary is an element of the 
optional communication strategy co-ordinated 
regionally. 

[0113] The application of a data compressing proce 
dure, to the partial electronic documents. 

[0114] The application of an encrypting process to 
the partial electronic documents. 

[0115] Instruction of the identity code generator 21 to 
generate a digital signature associated With the par 
tial electronic documents. 

[0116] The substance of the report associated With the 
relevant electronic document comprises the folloWing 

[0117] The digital signature and the public key 
belonging to the object centre 2. 

[0118] The identi?er of the compressing procedure 
applied for the relevant electronic document and the 
eXtent of compressing. 

[0119] The identi?er of the encrypting procedure 
applied for the relevant electronic document. 

[0120] The compressed and encrypted document 
itself. 

[0121] The report associated With the relevant electronic 
documents is transferred by the processing unit 17 to the 
radios of the object centre 2 for posting, in a Way corre 
sponding to the optimal communication strategy compiled 
by the regional control unit 35. 

[0122] Such a posted document can be, for eXample, the 
electronic document for registration, Which is a request from 
the vehicle associated With the relevant object centre 2 for 
being integrated into the traf?c control system. The elec 
tronic document for registration includes a request for 
integrating the route plan of the relevant vehicle as an object 
plan into the regional traf?c plan as a regional plan (if the 
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given traffic plan has not yet been integrated into the 
regional traffic plan system, the plan itself is featured; it is 
automatically requested by the regional control unit 35), the 
system of databases of the space-information unit 17b 
Waiting for an updating oriented loading, and furthermore 
information of the traf?c control system, primarily the 
regional control unit 35 and the control device 32, about the 
resources of the given object centre 2 and about the technical 
and technological speci?cs of the related vehicle. These 
resources and speci?cs are the folloWing: the system of 
diagnostic procedures available to the on-board diagnostic 
unit 17a and the computer capacity, the system of diagnostic 
procedures available to the diagnostic unit 22a of the vehicle 
and the computer capacity, the system of data compressing 
and data encrypting procedures available to the processing 
centre 17, the substance of the dynamic database in the 
space-information database of the space-information unit 
17b and furthermore the technical-technological data of the 
radio technology facilities available to the processing centre 
17. 

[0123] Handled by the object centre 2, several complex 
tasks are resolved. Complexity means that the relevant task 
is jointly tackled by a given partial group of the units making 
up the object centre 2. In this case the activity of the 
processing unit 17 consists in organising the How of data 
bases and reports necessary for resolving the relevant task 
and preparing the reports in an appropriate format. 

[0124] The object centre 2 performs the automatic updat 
ing oriented loading of the quasi-dynamic space-information 
database of the space-information unit 17b, Which means the 
folloWing. The static database of objects haZardous to traf?c, 
of limited and prohibited air spaces and traffic Zones, as Well 
as the meteorological maps are in the space-information 
database of the space-information unit 17b of the on-board 
object centre 2, and the actual data are in the central database 
34 of the main control centre 12. The updating oriented 
loading procedure is carried out automatically after regis 
tering With the traf?c control system and folloWing the 
integration of the route plan, under co-ordination from the 
regional control unit 35. Therefore, the system of above 
mentioned objects and plans appears With their actual 
parameters after that the updating process has been com 
pleted. 

[0125] The updating process is the folloWing. 

[0126] In the ?rst step the regional control unit 35, after 
having integrated the given object centre 2 into the traf?c 
control system, requests a report automatically from the 
processing unit 17 of the object centre 2 about the dynamic 
maps already installed in the space-information database of 
the space-information unit 17b of the on-board system and 
about the database of haZardous objects, limited and pro 
hibited air spaces and traf?c Zones. In the second step, the 
space-information unit 17b prepares the desired report, and 
then the processing unit 17 forWards it to the regional control 
unit 35 via the radio transceiver 19 and/or the satellite radio 
transceiver 20a and the IT unit 36. The reports include the 
parameter vectors unambiguously characterising the related 
databases. In the third step, the regional space-information 
unit 37 compiles the report of the requested database, and in 
the form of a report, the regional control unit 35 informs the 
relevant vehicle, along the IT access route of the linked 
object centre 2, While maintaining the optimal communica 
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tion strategy, about the updated database. In the fourth step, 
the space-information unit 17b of the addressed vehicle 
integrates the relevant updated database into its oWn data 
base. The space-information database of the space-informa 
tion unit 17b is called an object space-information database. 

[0127] By means of the operator unit 23, different requests 
can be addressed to the traf?c control system, for eXample 
requests for displaying various geographic and ?ight maps, 
a request for displaying the current transport situation of an 
arbitrary traf?c Zone, a request for displaying the traf?c plan 
system of an arbitrary traf?c Zone, a request for displaying 
the current and forecast meteorological situation of an 
arbitrary geographic area, requests for compiling and 
retrieving a traf?c information database handled in the traf?c 
control system, and a request for displaying the traf?c 
junction of an arbitrary traf?c Zone, for eXample airports and 
naval ports. 

[0128] The edition of requests for the relevant tasks and 
the requested databases is carried out by a ?ight plan and 
request editing programmed compatible With the traf?c 
control system. The programmed is installed in the process 
ing unit 17. The reports (electronic documents) containing 
the applications are forWarded by the processing unit 17 to 
the units that compile the requested databases. 

[0129] The relevant task can be performed Without making 
any request to the regional control centre 4, even When the 
above mentioned databases and database handling units are 
set up independently, regardless of the traffic system. In the 
given case, the requesting object centre 2 performs direct 
search through the involved database and database handling 
units, and furthermore via the units handling the IT com 
munication available to it Applying for, compiling and 
communicating the databases have the same logic as the 
approach used in the traf?c control system, and editing an 
application for the relevant tasks and the requested databases 
is carried out by a ?ight plan and request editing pro 
grammed compatible With the above mentioned database 
and database handling units. 

[0130] The autopilot strategy elaboration is also carried 
out in the object centre 2. The traf?c route of the vehicle 
belonging to the relevant object centre 2 is handled by the 
space-information unit 17b. There are tWo types of the above 
mentioned route: a static traf?c route, in Which case the 
traf?c control supervision is inactive, and the dynamically 
planned traffic route, When the traf?c control supervision is 
active, and the given route plan is supplied by the regional 
space-information unit 37 or the space-information unit 33. 

[0131] The autopilot strategy elaboration is carried out as 
folloWs. In the ?rst step, the procedures performed by the 
processing unit 17 and to be described later, such as a 
deviation from the automatic route procedure, the automatic 
dangerous altitude procedure, the time remaining until the 
automatic turning points procedure, the automatic landing 
and takeoff direction procedure, the automatic approach to 
dangerous or prohibited geographic areas procedure and the 
automatic dangerous approach to vehicles are carried out in 
a continuous mode, at discrete times. The regional traf?c 
situation monitoring unit 38 of the regional control centre 4 
responsible for the relevant traffic Zone—Which monitoring 
unit carries out tests similar to those above, but on a regional 
level—prepares in a continuous mode at discrete times and 
posts to the processing unit 17 of the relevant object centre 
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2 the informative or instructive reports. The results of tests 
carried out by the regional traf?c situation monitoring unit 
38 are of a higher accuracy and they are on a regional level, 
eg they take into consideration the actual regional traf?c 
situation as Well, and therefore the relevant tests are pref 
erably of a higher priority. 

[0132] In the second step, if the results identi?ed in the test 
result of the procedures carried out in the system of the 
object centre 2 and/or the results identi?ed in the reports 
re?ecting the results of tests carried out by the regional 
traffic situation monitoring unit 38 shoW higher than per 
missible deviations or rise above a critical level, the pro 
cessing unit 17 launches an autopilot strategy elaboration 
procedure and displays the actual results on the graphic 
platform of the operator unit 23. 

[0133] In the third step, the autopilot strategy elaboration 
procedure requests the space-information unit 17b to model 
mathematically the given route modi?cation. The task is 
carried out by the partial procedure ‘route modi?cation’ of 
the ‘route modelling’ procedure. If the alarm is given by the 
regional traffic situation monitoring unit 38, the execution of 
the relevant procedure is unnecessary because it is With an 
alarm that the above mentioned unit sends the mathematical 
model of the route modi?cation corresponding to the type 
and technical status of the vehicle and prepared by the 
regional space-information unit 37 together. NoW the strat 
egy modelling procedure to be folloWed by the autopilot and 
related to the plotted route model is performed, and then the 
given autopilot strategy is transferred to the regulating 
system Which controls the Work of the autopilot. The elabo 
rated autopilot strategy is nothing else than the specifying of 
regulating functions in relation With the steering devices. 

[0134] The tasks related to the clock of the object centre 
2 are as folloWs. For the IT communication and for tackling 
the transport tasks in a planned and high quality Way, it is 
indispensable to have an appropriately accurate timing. With 
a number one priority, the clock of the object centre 2 is 
nothing else than the internal clock of the satellite-based 
navigation receiver 18, Which is of very high accuracy and 
provides a uniform time parameter from the side of the 
traffic control system, regarding the parties there. In this 
case, the clock is made accurate in a Way knoWn from the 
prior art through satellite-based measurements. The task is 
carried out automatically and on a regular basis by the 
satellite-based navigation receiver 18 of each object centre 
2. With a secondary priority, the provision of support in 
relation to the clock of the object centre 2 is ensured by the 
regional control unit 35 of the regional control centre 4 
Which conducts the monitoring of the relevant traf?c Zone. 
The digital clock is adjusted automatically When the relevant 
object centre logs in. 

[0135] The satellite co-ordinate transmitter 20b can be 
operated in tWo different modes. Acontinuous mode prevails 
if the traf?c control supervision is interrupted due to some 
technical reasons, and if the quality of IT communication is 
judged to be of an insuf?cient grade respectively. In this 
case, the processing unit 17 of the given object centre 2 sets 
the operation of the satellite co-ordinate transmitter 20b so 
far having operated in a quasi-continuous mode to continu 
ous mode. This mode means that the identity code of the 
object centre 2 or in case the identity code generator 21 is 
?tted, the public key of the digital signature is broadcast 
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continuously at discrete times by the transmitter. In this case, 
the traf?c control system is continuously in sight of the 
relevant object centre 2. 

[0136] The quasi-continuous mode is started automati 
cally by the processing unit 17 after sWitching on the object 
centre 2. In this mode, the transmitter broadcasts a series of 
pulses With a signi?cant time interval, and these pulses 
include the identity code of the object centre 2. NoW the 
traf?c control system is in sight of the relevant object centre 
2 at discrete times, and utilises the data as control results. 

[0137] On the basis of compensated and uncompensated 
co-ordinate data to be described later and located in the 
space-information database of the space-information unit 
17b, the folloWing parameters can be generated and directed 
to the graphic display of the operator unit 23 in order to plot 
a virtual dashboard: the eXtent and direction of actual 
overground speed calculated on the basis of differential 
procedures applied to the timeline of co-ordinate data,—or 
calculated by adapting a different mathematical proce 
dure,—along With the actual overground altitude, Which is 
forWarded automatically to the processing unit 17 by the 
‘haZardous altitude automatic procedure’, and also by a 
similar procedure conducted by the associated regional 
traf?c situation monitoring unit 38 and the traf?c situation 
monitoring unit 33a, as Well as a virtual arti?cial horiZon 
implemented by a plurality of satellite-based navigation 
receivers 18 or the satellite-based navigation antenna 18a 
operating in parallel and ?tted on several points of the 
vehicle. 

[0138] The diagnostic testing of the IT communication 
betWeen the object centre 2, the regional control unit 35, and 
if necessary betWeen the independent databases not making 
part of the traf?c control system and the IT nets made 
accessible to the relevant object centre 2 and the system of 
object centres 2 participating in the traf?c is carried out by 
the processing unit 17 from the side of the object centre 2. 
In the course of this process, it examines the integrity of all 
digitally signed reports (electronic documents) received 
from the units listed. It also eXamines the response IT 
diagnostic reports returned by the units listed, regarding the 
electronic documents that test the IT communication and 
Were posted previously in a continuous procedure by it at 
discrete times. The posting of the diagnostic reports is 
performed by the processing unit 17 in an automatic and 
continuous mode, at discrete times. The procedure monitors 
the substance of the response report, its syntactic and 
semantic integrity and Whether it has been received before 
the deadline. 

[0139] The diagnostic testing of the relevant IT commu 
nication is also monitored and eXamined by the units listed 
above. The procedure carried out by the units listed above is 
similar to that performed by the processing unit 17. 

[0140] If, on the basis of the test results, the processing 
unit 17 judges the IT communication to be unsatisfactory or 
interrupted, sets the satellite co-ordinate transmitter 20b to 
continuous mode, sets maXimum report density for broad 
casting the satellite-based co-ordinate data and launches the 
procedure for the syntactic and semantic analysis of the 
instructions identi?ed in the electronic documents and in 
internal IT communications and to be described later on, as 
performed by the processing unit 17. 
[0141] If there is no traffic control supervision, the object 
centres 2 of the relevant vehicles get automatically in 

Apr. 28, 2005 

contact With each other and transfer reciprocally their traf?c 
technology databases for the other involved object centres 2. 
The responsibility for performing the traffic control tasks 
rests With the group commander appointed on the basis of a 
certain consideration and in charge of supervising the rel 
evant object centre 2. 

[0142] When there is a traffic control supervision, the 
regional control unit 35 and the control device 32 can set up 
so-called groups for the system of object centres 2 under 
their supervision. The group consists of the group com 
mander (commander object centre 2) and a system of the 
subordinate object centres 2. 

[0143] The task of the group commander on-board centres 
17is on the one hand to maintain a continuous and mutual IT 
contact betWeen the group commanders (and furthermore in 
case there is a traf?c control supervision, to perform the 
ongoing diagnostic test of the latter) and to organise and to 
conduct the transport of databases affecting the group com 
manders on the other hand, to maintain a continuous and 
mutual IT contact betWeen the subordinate object centres 2 
and betWeen the subordinate object centres 2 and themselves 
(in case there is a traf?c control supervision, to perform its 
ongoing diagnostic testing, Which is carried out by both the 
group commander and the object centres 2 belonging to the 
group, based on the activities of their processing units 17), 
as Well as to organise it, then in the third place, to compile 
the relevant databases for the subordinate object centres 2 
and to organise their customised transport and in the fourth 
place, if there is no traf?c control supervision, to integrate 
neW object centres 2 into the group system, Which present 
themselves and request to be included under the traf?c 
control supervision. 

[0144] The integration process is based on an iterative 
Work among the group commanders; in the ?rst step, the 
object centre 2 requesting admittance gets into IT contact 
With the object centre 2 of the group commander accessible. 
In the second step, the group commanders carry out a 
reconciling and iterative integration protocol, Which is per 
formed on the basis of the characteristics of the object centre 
2 Waiting for integration and according to the IT and 
computer technology Workload of the group commanders. It 
is also part of the integration protocol during the integration 
of an object centre 2 into the traffic control system that an 
integration protocol in connection With the database trans 
ports carried out as a standard procedures and With the 
relevant traffic plan is implemented. As the ?nal result of the 
integration protocol, the group commander responsible for 
the relevant object centre 2 is appointed. In the third step, on 
the one hand the group commander informs the object centre 
2 Waiting to be integrated about being admitted to his oWn 
group, and on the other hand in a customised Way, posts it 
the database that identi?es the group, and in the third place, 
carries out the updating oriented loading of the relevant 
object centre 2 units is carried out. As a result of the 
integration process, the groups constitute a dynamic system, 
thus the composition of the groups, and therefore even the 
group commander can be changed even several times during 
the existence of the group. 

[0145] After this the group commander implements a task 
system, a protocol procedure system and a monitoring 
system of the same logic as the system of the subordinated 
object centres 2, and the system of traf?c manager tasks of 
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the regional control centre 4 and its Work. The protocol 
system implemented by the group commander is the fol 
lowing: 

[0146] on the level of the processing unit 17, plan 
ning and implementation of an optimal communica 
tion strategy in the group and/or keeping contact 
With the external IT netWorks connected (it is indis 
pensable if necessary to set up databases and IT 
centres that can be directly accessed and handled by 
the object centres 2), and the diagnostic testing of the 
IT contact betWeen the object centres 2 in the group 
and the group commander and/or regulating the 
density parameter of the co-ordinate reports of the 
object centres 2 of the group and supplying them to 
the other group commander object centres 2, 

[0147] When integrating it into the group on the level 
of the space-information system 17b, the updating 
oriented loading of the database of the space-infor 
mation unit 17b and/or the space-information mod 
elling of the route system of the object centres 2 
associated With the group and/or report-like ‘posting’ 
of the actual traffic situation of the group’s traf?c 
Zone to the other group commanders and/or perform 
ing a group-level integration of the traffic plans 
involving the group, 

[0148] on the level of the space-information system 
17b, regarding the traf?c situation monitoring tasks, 
on the part of the object centres 2 of the group, 
performing tie route deviations procedure and/or the 
approaching of ‘dangerous or prohibited’ geographic 
Zones automatic procedure and/or the automatic esti 
mation of the ?ight time remaining until the turning 
points procedure and/or the automatic monitoring 
test of haZardous approaches and/or the dangerous 
altitude and its automatic forecast procedure. 

[0149] In the IT communication netWork thus established, 
the object centre 2 of the group commander and the system 
of the object centres 2 belonging to the group constitute an 
IT netWork. In the given netWork, the computer technology 
resources of the system of the object centres 2 involved 
operate as a computer-based task-oriented computer net 
Work, Where the object centre 2 of the group commander 
ful?lls the functions of a process coordinating server. The 
local IT netWorks represented by the object centres 2 of the 
group commanders, as central IT netWork level, constitute a 
local IT netWork family being in continuous IT contact With 
each other, and operating in parallel. In the IT netWork 
family, the object centres 2 of the group commanders ensure 
the IT compatibility and transparency betWeen the local 
netWorks, Which represent autonomous and independent 
netWorks in themselves. 

[0150] In the object centre 2, traf?c situation monitoring 
tasks are also carried out The ful?llment of the tasks is 
ensured by a system of procedures carried out in association 
With the set of tasks, in a continuous mode of operation, at 
discrete times. It is an important circumstance that if the 
traf?c control supervision is active and the relevant vehicle 
complies With the customised dynamic traf?c plan draWn up 
by the regional control centre 4, dangerous traffic situations 
are practically impossible to occur. 

[0151] In the course of preparing the traf?c situation 
monitoring tasks, in the ?rst step, from the database of the 
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space-information unit to be described later on the process 
ing unit 17 reads in the 3D long-term co-ordinate timeline of 
the vehicle, if there is no traf?c control supervision, uses the 
3D long-term co-ordinate timelines generated by the space 
information unit 17b on the basis of the co-ordinate data 
supplied by the satellite-based navigation receiver 18, and 
the dynamic and (if there is no traffic control supervision) 
the static mathematical model of the traf?c route plan. In the 
second step, from the space-information database of the 
space-information unit 17b, retrieves the data referring to the 
actual traf?c situation of the relevant region (the identity 
codes of the aircraft in the regional Zone, the static route plan 
of the aircraft in the regional Zone, the actual meteorological 
map databases, the traf?c data of the landing sites, airports 
and standby airports identi?ed in the route plan of the 
relevant aircraft, the dynamic route modi?cation system of 
the aircraft in the given regional Zone), to create the long 
term 3D co-ordinate timeline forecast of the relevant 
regional Zone, as Well as the long-term 3D speed co-ordinate 
timeline prognosis. In the third step launches the procedures 
relative to—as described beloW—route deviation, danger 
ous altitude, remaining time until the turning points, landing 
and taking off direction, approaching of dangerous or pro 
hibited geographic Zones and dangerous approach are 
launched. 

[0152] In the course of the automatic procedure of route 
deviations, as a ?rst step the processing unit 17 requests the 
space-information unit 17b to calculate the distance of the 
actual co-ordinate data as Well as co-ordinate and speed data 
forecasts and the respective dynamic and static traf?c route 
plan concerning the relevant moment of time and timeline. 

[0153] In the second step, on the basis of the relevant 
results, it gives instructions to the operator unit 23 to display 
the eXtent of the deviation on a graphic platform, and in case 
the deviations are larger than the threshold rate, it alarms the 
autopilot through the autopilot coupling unit 22b to mini 
mise the relevant deviation It is an important circumstance 
that the competence of the object centre 2 eXtends only over 
small deviations from the route during the traffic control 
supervision. If the results plotted in the ?rst step reach a 
critical level, an informative report is draWn up about this 
event for the on-board voice generator 17d. The informative 
report includes the identi?er of the danger detection proce 
dure, the value of the relevant parameter and the degree of 
risk level. On the basis of the parameter vector featuring in 
the report read in, the on-board voice generator 17d identi 
?es and highlights the teXt database supporting the ful?ll 
ment of the task and reads it in. Then, it noti?es the 
processing unit 17 and requests that a user audio frequency 
data channel assigned to the relevant task be allocated for 
itself. After that the processing unit 17 has given its con 
formation and the requested audio frequency data channel 
has been allocated, the on-board voice generator 17d per 
forms the audio frequency presentation of the teXt database. 

[0154] In the course of the haZardous altitude automatic 
procedure, Which is not required in railWay, road and Water 
implementation, in the ?rst step the processing unit 17 
requests the space-information unit 17b to determine the 
distance betWeen the actual co-ordinate date, the co-ordinate 
and speed data forecasts and their normal projections on the 
3D map. In the second step, on the basis of the results, it 
instructs the operator unit 23 to display the calculated 
overground distance on its graphic platform, and When a 
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dangerous altitude is reached, the autopilot is alarmed 
through the autopilot coupling unit 22b to reach a safe 
altitude, and furthermore if needed it starts up the on-board 
voice generator 17d in a Way already discussed. 

[0155] In the ?rst step of the automatic procedure for 
estimating the remaining ?ight time until reaching the 
turning points, the processing unit 17 requests the space 
information unit 17b to carry out the actual co-ordinate and 
speed data forecasts and the estimation of the remaining 
?ight time until the neXt turning point in the respective 
dynamic (or static) traf?c route plan In the second step, on 
the basis of the results, it instructs the operator unit 23 to 
display the estimates of the remaining ?ight time on its 
graphic platform, and in the case of small deviations in time, 
it alarms the autopilot through the autopilot coupling unit 
22b to minimise the relevant deviation in time, and further 
more if needed it starts up the on-board voice generator 17d 
in a Way already discussed. 

[0156] As the ?rst step of the automatic control procedure 
of landing and takeoff direction, the processing unit 17 
requests the space-information unit 17b to specify the sys 
tem of input/output procedures corresponding to the tech 
nical-technological characteristics of the given vehicle, and 
furthermore the space information-mathematical standard 
model of the vehicle in connection With the task, on the basis 
of the destination, the standby airports and landing sites, as 
Well as the starting traf?c junction space information traf?c 
technology database. The given space-information math 
ematical standard model is nothing else than the mathemati 
cal model of the traf?c task speci?c route plan of the relevant 
vehicle. 

[0157] In the second step, on the basis of the results, the 
processing unit 17 makes a decision Whether to apply its 
oWn model or the model posted by the traf?c control system. 
If there is traf?c control supervision, the space-information 
model of the dynamically planned traffic route of the traf?c 
control system is of higher priority. Furthermore, instructs 
the operator unit 23 to display the given model on its graphic 
platform, and instructs through the autopilot coupling unit 
22b the autopilot integrated into the traf?c control system to 
folloW the relevant space-information model and if needed 
it starts up the on-board voice generator 17d in a Way already 
discussed. 

[0158] When an automatic procedure is to be carried out 
on approaching a dangerous or prohibited geographic Zone, 
as a ?rst step, at discrete times and on an ongoing basis, the 
processing unit 17 requests the regional space-information 
unit 37 to determine the characteristic space-information 
parameter vector of the dangerous or prohibited geographic 
Zones located in the area of the actual co-ordinate data and 
the co-ordinate and speed coordinate prognosis. If there is no 
traf?c control supervision, the database located in the data 
base of the space-information unit 17b is applied, Which 
database is updated on registration With the system. In the 
second step, it instructs the space-information unit 17b to 
determine the distances and the forecasts for the distances 
betWeen the relevant objects and the vehicle. In the third 
step, the operator unit 23 is instructed to display the degree 
to Which the dangerous or prohibited geographic Zones are 
approached, and if necessary, the on-board voice generator 
17d is started up in a Way already discussed. 

[0159] As the ?rst step of the procedure to be carried out 
in the case of dangerous approaches, the processing unit 17, 
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on the basis of the long-term 3D co-ordinate timeline 
prognosis and long-term 3D speed co-ordinate timeline 
forecast of the object centres 2 located in the given regional 
traffic Zone, models the momentary distances of the vehicles 
belonging to the object centres 2 in the given regional traf?c 
Zone, as Well as the long-term and short-term prognosis of 
distances from one another. In the second step, on the basis 
of the data of the ?rst step, starts up automatically the 
procedures of the processing unit 17 relative to route devia 
tion, dangerous altitude and the approaching of a dangerous 
or prohibited geographic Zone. 

[0160] In the third step, from the database of the process 
ing unit 17 the space-information unit 17b reads in the 
space-information database associated With the relevant 
task, and modelled, calculated and posted by the regional 
control unit 35 and by itself. NoW, the database read in 
previously is compared—in a mathematical sense a ‘dis 
tance’ is calculated—With the space-information database 
modelled by the procedures started up in the second step. 
The comparison of the relevant models is carried out by 
taking into consideration the priority levels and the charac 
teristics of the databases. Next the regional control unit 35 
is informed on the results obtained from comparing the 
models. What to do from then on is decided by the regional 
control unit 35. 

[0161] In the fourth step, on the basis of the results, the 
regional control unit 35 informs and alarms, the given object 
centre 2 about the results concerning the approaches that 
could become dangerous or their forecasts. If necessary, in 
the Way already discussed, the on-board voice generator 17d 
is started up on the basis of the data modelled in the third 
step. In the case of a dangerous approach or its forecast, it 
carries out the instructions of the regional control unit 35 or 
evasion operations are carried out automatically by the 
procedures applied by the processing unit 17 relative to 
route deviation, dangerous altitude and approaching a dan 
gerous or prohibited geographic area, With the co-ordination 
of the regional traf?c situation monitoring unit 38. It is an 
important circumstance that the regional control unit 35 
co-ordinating the task can instruct directly the autopilot of 
the relevant vehicle to folloW the dynamic route for avoiding 
the dangerous approach. 
[0162] If there is no traf?c control supervision, the proce 
dure of approaching a dangerous or prohibited geographic 
Zone and/or a procedure to be carried out in the case of 
dangerous approaches, handled by the object centres 2 
involved, are performed automatically as described above 
Within the organisational frameWork of the group, relying on 
the computer technology resources (computer netWork) of 
the processing units 17 involved. 

[0163] The related procedure is the folloWing. In the ?rst 
step, the processing unit 17 or the space-information unit 
17b of the object centre of the group commander models the 
momentary distances of the vehicles from each other in the 
given group Zone, and the long and short-term forecast of the 
distances betWeen them, using the long-term 3D co-ordinate 
timeline forecast involving the traf?c Zone of the group 
under its supervision and the long-term 3D speed co 
ordinate timeline forecast. 

[0164] In the second step, on the basis of the data of the 
?rst step, the procedures of the processing unit 17 relative to 
route deviations, approaching dangerous or prohibited Zones 
and dangerous altitude are started up. 
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[0165] In the third step, on the basis of the results, the 
involved object centres 2 are informed or alarmed, about the 
results concerning dangerous approaches and their forecasts, 
and furthermore in the case of a dangerous approach or its 
forecast, it alarms the processing unit 17 of the associated 
object centre 2 to carry out the dynamic route planning 
procedure. It is an important circumstance that it is possible 
to set up a system, in Which the processing unit 17 of the 
group commander that co-ordinates the task can instruct 
directly the autopilot of the associated object centre 2 to 
folloW the dynamic route for avoiding the dangerous 
approach. If the degree of dangerous approach by certain 
vehicles reaches a critical value, a procedure relative to the 
speci?c vehicle is launched to select automatically a provi 
sional landing site as Well as to provide automatic guidance. 
Furthermore, the actual object centre 2 is informed on the 
results. 

[0166] The on-board unit 17 includes a database, Which is 
not necessarily required in a railWay implementation, unless 
the railWay line is automated. The substance of the database 
is the folloWing. 

[0167] A system of input/output procedures support 
ing the traf?c situation monitoring task and corre 
sponding to the technical-technological characteris 
tics of the relevant vehicle. 

[0168] The technical-technological database of the 
relevant vehicle. Its task is to support the traf?c 
related strategic tasks associated With the autopilot. 

[0169] The technical-technological database of the 
autopilot associated With the relevant vehicle. Its 
task is to support the traffic-related strategic tasks 
associated With the autopilot. 

[0170] The system of teXt databases supporting the 
on-board voice generator 17d. (The teXt database 
supporting the on-board diagnostic unit 17a, the teXt 
database supporting the traf?c situation monitoring 
tasks of the space-information unit 17b, the teXt 
database supporting the Work of the diagnostic unit 
22a, the teXt database supporting the Work of the 
on-board health care centre 17c. In the case of the 
autonomous on-board health care centre 17c, the 
database is located in the health care diagnostic 
database of the on-board health care centre 17c). 

[0171] The database of the processing unit 17 is loaded 
prior to the installation of the object centre 2, in accordance 
With the type of the relevant vehicle. In the course of the 
operations, a further updating oriented loading can be car 
ried out automatically by the regional control unit 35, and in 
an optional case in an automatic Way by the object centre 2 
itself, by contacting, in a report, the operators of the data 
bases made accessible by the object centres 2, and the 
databases and database operators made suitable for this task 
through various IT contacts. In this case the regional control 
unit 35 and the object centre 2 of the relevant vehicle are 
informed on the neW database When registering for the ?rst 
time after installation. 

[0172] The processing unit 17 of the object centre 2 is 
prepared for all tasks inherent in the task system of conven 
tional design satellite-based navigation tools. The task sys 
tem discussed in the case of the object centre 2 only includes 
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a task system Which is different from the conventional one 
and requires an ATMS central manager support. 

[0173] The on-board health care centre 17c, its subassem 
blies and the co-ordination of their activity Will be described 
beloW. The processing unit 17 ensures for the on-board 
health care centre 17c and its eXpert subassemblies that the 
users linked to the relevant eXpert units are analysed by 
parallel and independent health care diagnostics processing 
methods. It is possible to set up a system in Which the task 
system of the on-board health care centre 17c is integrated 
in the task system of the processing unit 17. In the given 
con?guration there is no need for a separate on-board health 
care centre 17c, because its task is modelled and ensured by 
a task-speci?c procedure and protocol package Which are 
integrated into the task system of the processing unit 17. 

[0174] Optionally, it is possible to ?t health-care diagnos 
tic facilities oWned by the user and applying no radio 
communication procedures and being compatible With the 
traffic control and IT communication system to the on-board 
health-care centre 17c. If necessary, the user can decide 
Whether the relevant health-care diagnostic analyses should 
be carried out by the health care diagnostic device oWned by 
it and/or by the on-board health care-centre 17c and its 
eXpert subassemblies. In case the health care diagnostic 
analyses are carried out or are also carried out by the 
on-board health care-centre 17c and its eXpert subassem 
blies, the diagnostic measurement results are provided in an 
IT manner by the above mentioned health-care diagnostic 
device. The health care diagnostic device is ?tted and 
connected to the on-board health-care centre 17c and its 
eXpert subassemblies through the protocol described for 
these units and via an IT connection. 

[0175] It is possible to elaborate a modi?cation in Which 
the operation of the on-board health-are centre 17c is 
independent of the operations of the processing unit 17, 
hence it can be ?tted on vehicles even Without any regard for 
the development of the traffic control and IT communication 
system, and in the area of arbitrary locations and institutions. 

[0176] The co-ordination of the health-care diagnostic 
activities of the ECG subassembly 17c1, foetus monitoring 
eXpert subassembly 17c2 and the EEG eXpert subassembly 
17c3 is carried out by the user or by the steWardess. The user 
or, taking over the Work of the user, the steWardess can 
specify the con?gurations made accessible to them on the 
data input platform of the steWardess monitor 17e linked to 
the operator unit 23, or to the processing unit 17 or option 
ally directly to the on-board health-care centre 17c, and can 
check the data input on their monitor subassembly. The 
on-board health-care centre 17cis informed about the rel 
evant commands and parameters by the processing unit 17. 
The order of performing the relevant task is the same for the 
ECG eXpert subassembly 17c1, for the foetus monitoring 
eXpert subassembly 17c2 and for the EEG eXpert subassem 
bly 17c3, therefore a general discussion Will be provided 
beloW. 

[0177] As the ?rst step of a task determination process by 
the user or steWardess, the user or the steWardess applies the 
data input platform of the operator unit 23 or the steWardess 
monitor 176 to enter the relevant human check-up group, 
consisting of the health care subassembly associated With 
the medical/diagnostic check-up of the relevant organ as 
Well as of the related task-speci?c medical/diagnostic pro 




































































